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atomic demolit~on munition 

air-to-surface m~ssile 

circular error probable 

Chinese People's Republic 
(Communist China) 

demilitarized zone 

h~gh explosive 

intermediate-range ballistic 
missile 

kiloton(s) 

kilometer(s) 

medium-range ballistic missile 
North Vietnam(ese) 

nuclear weapon 

petroleum, oils and lubricants 
Research Analysis Corporation 

resea~ch earth borer 

roentgen equivalent man 
Republic of Korea (South Korea) 
short tons 
South Vletnam(ese) 

tactical nuclear weapon 

Viet Cong 

Vietnam 
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I. PURPOSE AND SCOPE 

T,e purpose of this study ~s to evaluate the military con

sequences of a U.S. deCIsion to use tactical nuclear weapons 

(~NW) :n Southeast Asia J under the assumption that the war 

reMains theater-1I~ited and that no strategic exchange occurs. 

The study diVIdes ir.to two main parts. (1) possible targets 

for U.S. TNW, and effects of nuclear bombardment on the ground 

war if the use of TNW renai~s unilaterali ar.d (2) possibility 

and effectIveness of enemy retalIation with nuclear weapons 

supplied by ~he USS? or C~lna. 

A~ong both ~illtary experts and the general public, there 

!s wide agreemen: t~at the use of nuclear weapons 1n Southeast 

ASIa would offer the U.S. no mIlitary advantage commensurate 

w~th ~ts Do~itical cost. This opInion is usually based on an 

IntuItive judgment, however, rather than on detailed analysis. 

1 
'PrInceton UnIversity. 
2 
U~ivers1ty of Chicago. 

3 
Harvard University. 

UnIversity of ChIcago. 
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There is some disagreement as to whether the use of nuclear 

weapons would still remain unprofitable if Chlna openly in

tervened with large ground forces in the Vietna~ war. It 

therefore seemed worthwhile to make a study of the consequences 

that would follow from a U.S. decision to use nuclear weapons 

in tactical operations in Southeast Asia. 

We have a~bitrarily excluded strategic nuclear operations 

from the study. This means that we assume the annihilation of 

the clvl1ian economy of North Vietnam (NVN) or China to be 

outside our terms of reference. Nuclear weapons are to be 

used tactically in the strict sense, that is to say, only on 

milltary targets, only within the theater of ground combat, 

and while avoidlng civilian casualties so far as practicable. 

The reason for limiting the study to tactical use is that we 

wlsh to stay as much as possible in the realm of technical 

mllitary analYSls and to avold lnvolvement with political and 

moral Judgments. 

The study has involved four men working for a total of 

t~~ee ~an-months. Such a small effort cannot deal adequately 

wlth so large a subject. Almost all our cOncluslons are ten

tatlve, and they should be investlgated further by professional 

experts. We regard our study as only a beginning. 

ThlS report ~s divided into seven sections; Sections III and 

IV co~ta~n the major part of the work. Section III discusses the 

~ll:tary consequences of the U.S. use of tactlcal nuclear weap

ons ln Southeast ASIa, under the assumption that this use re

Malns unilateral and that the enemy response is purely de fen

Slve. The questions that arise are: What Kind of targets 

eXls~, haw many weapons of what yields could be profitably 

expended, and how grea~ ~ould be the effects on enemy ground 

operatlons~ Section IV discusses the feasibility and effective

ness of enemy use of nuclear weapons against U.S. forces. Here, 

the ewp~asis is on the logistiC difficulties of supplying nu

clea~ weapons and ~he means of delivery from the USSR or China 
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to guerrillas in Vietnam, as well as on the vulnerability of 

U.S~ military bases. Section V briefly discusses the long

term effects that may arise If guerrillas in other parts of 

the world acquire nuclear weapons. Section VI deals with the 

political consequences of U.S. use of nuclear weapons. but 

without any attempt at a complete political analysis. 
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The use of TNW on troop targets would be effective only 

in stopping the enemy from moving large masses of men in CQn

centrated formations. So long as the enemy moves men in small 

groups and uses forest cover, he would offer few suitable 

~roop targets for TNW. 

Viet Cong (ve) base areas in South Vietnam (SVN) could be 

effectlvely des~royed with TNW, but this would require large 

numbers of weapons and an accurate location of targets by 

ground patrols. 

Brldges, airfields. and mlssile sites make good TNW 

targets. 

TNW can be used very effectively to block roads and trails 

In forested areas by blowdown of trees, but a vigorous effort 

to cut through the faller trees could reopen most of the roads 

ii. approxlmately one month. After the trails are reopened, 

further nuclear strikes are much less effective in interdicting 

movement, since a tree can only be blown down once. 

From the point of view of cost-effectiveness, the use of 

TNW aga1nst troops in the open compares unfavorably with the 

use of bomblet-canister ordnance. 

Fallout fro~ groundburst weapons cannot by itself provide 

a long-lasting barrier to the movement of men and supplies, 

without endangering civilian populations at up to a distance 

of 200 miles. It can provide, at most, a complicating factor 

in the reconstruction of damaged facilities. 
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War games played at FAC and RAND exaggerate the effective

ness of TNW 1n Southeast Asia, mainly because of the short 

duration of the campaigns. The games are set up so that la~ge 

forces are committed and engaged in intense battles w!thin a 

few days, thus offering excellent targets for TNW. The ma

chine~y of game playing makes it impossible to stage a long 

and indecisive campaign. 

We estimate that any of the RAC and RAND games, if played 

on a long time scale, would end in a stalemate, with the eneMY 

!,o~ces ~et iring into t!1e forests and the .U. S. nuclear bomba~d

ment running into the law of diminishing returns. So long as 

the U.S. fo~ce is ~umerically inferior, with or witnout TNW, 

~~e s:alema~e will not ~e broken. 

The use of TNW for an Interdiction of lines of communica

tior- in NV~, sl~ilar to the FOLLING THUNDER operation, could 

be hlghly effective, but it would require a huge number of 

weapons. A RAND ta~getlng study indicates that, In such a 

r:yed ~~te~dIction campaIgn, one TNW Is, on the average, 

eC~lva~en: to abou~ 12 ~on~uclea~ attack Sorties. This means 

that a completely nuclear ROLLING THUNDER campaign would re
qUI~e about 3000 TNW pe~ year. 

8. VULNERABILITY OF U.S. FORCES TO ENEMY TNW (See Section IV) 

u. S. !'crces no,,! i~ Vietnam are concentrated in 14 highly 
vulnerable bases. 

The bases contaIn a total of about 70 target areas, each 

~av1ng a diameter o~ about two miles and each packed with men, 

stores, eqUlpment, or vehicles. 

Ene~y units cap app~oach on foot close to the perimeter 
of alnost any of the bases, although undetected approach by 

Moto~ vehicles 1S unlikely. The six coastal bases are easily 

approached by $mall boats (sampans), but any large boat 1s 

l~kely to be challenged and searched. 
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To smuggle TNW inside a U.S. base would be a high-risk 

operation, requiring some luck for its success. 

The known Soviet TNW are all heavy and high-yield weapons 

designed for large-scale mechanized warfare. The smallest 

of them have warheads in the IOOO-pound class) which would 

be extremely difficult for guerrilla forces to handle. How-

be a possible delivery syste~ with 

a range of a few miles. 

from the USSR to South Vietnam and distributed to launch 

poi~~s even ~n the face of U.S. nuclear interdiction attacks. 

The transpo~tation through Vietnam would necessarily be by 

foot, and 1: might take several months to complete the trip. 

Larger TNW could probably not be brought further than North 
Vietnarr.. 

TNW o~ megaton yield could be brought into harbors from 

a boat or submarine lying a few miles off shore, the weapon 

being enclosed in a buoyant container and pulled by a frogman 

rldlng a sea sled. 

If about 100 weapons of IO-KT yield each could be delivered 

f~o~ the base perimeters onto all 70 target areas in a coor

dlnated s~rike, the U.S. fighting capability in Vietnam would 

be essentially annihilated. In the more likely contingency 

t1at o~ly a few weapons could be delivered intermittently, 

U.S. casualties would still be extremely high and the degrada

tion o~ u.S. capabi:ltles would be considerable. 

It 1s not feasible to disperse U.S. forces in Vietnam 

sufflciently to make TNW attacks on them ineffective. Given 
6 
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sufficient time, it would be possible to protect a high per

centage of U.S. forces against attacks of the magnitude de

scribed in Section III-C by hardening the bases (building blast 
shelters for troops, planes, and supplies) at a cost wh~ch is 

not unreasonably high. 

A megaton weapon delivered by sea sled could cause es
sentially total destruction of a harbor and its associated 

facilities. A kiloton weapon delivered in this way could. at 

most, sink a fraction of the shipping in the harbor and in

terrupt operations for a few weeks. 

If TNW are provided by the USSR, a sustained campaign 

against U.S. forces w~ll not impose any strain on the Soviet 

stockpile. If China is the provider, only enough weapons for 

sporadic attacks can be ava~lable during the next few years. 

In addition to the ~ain parts (Sections III and IV) of the 

study, br~ef a~tention was given to two other 1te~s (Sections V 
a:1d VI). 

C. USE OF TNW BY INSUFGENTS ELSEWHERE (See Section V) 

~he use of TNW In Southeast Asia 1S likely to result in 

g~eatly ~ncreased long-ter~ risk of nuclear guerrilla opera
tlons in other parts of the wo~ld. U.S. security would be 

gravely enda:1gered if the use of TNW by guerrilla forces should 
become wldespread. 

~. POLIT!CAL CONSEQUENCES (See Section VI) 

The use of TNW in Southeast Asia would be highly damaging 

to the U.S. whether or not the use remains unilateral. 

~he overall result of our study is to confir~ the generally 
held opinIon that the use of TNW in Southeast Asia would offer 

the U.S. :10 deC~Slve ~ilitary advantage if the use remained 

unilateral, and it would have strongly adverse military effects 

if the enemy were able to use TNW in reply. The military 

~T 
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advantages of unilateral use are not overwhelming enough to 

ensure termination of the war, and they are therefore heavily 

outweighed by the disadvantages of eventual bilateral use . 
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III. ADVANTAGES OF TACTICAL NUCLEAR WEAPONS FOR 
ATTAINMENT OF U.S. MILITARY OBJECTIVES 

A. CATALOG OF TARGETS FOR U.S. USE OF TACTICAL NUCLEAR WSAPONS 

Troop Concentrations 

The majority of nuclear strikes in all the war games that 

we have studied were made against troop concentrations. In 
the two OFEGON TRPIL games l , the average number of enemy cas-
ualties per strlke was about 100. 

aga~nst troops actively engaged in 
conventional ar~o~ and artille~y. 
or a Chinese Invad~ng force should 

This average was achieved 

large-scale fighting with 
If the No~th Vietnamese army 
fight in this style, there 

is no ~eason to doubt that they could be defeated by U.S. em

ploy~ent of tactical nuclear weapons. The number of nuclear 

st~ike5 required would be large (several hundred a~ least). 

In ~eality, It is extremely unlikely that a return of 100 

cas~alties per st~ike could be maintained in Southeast Asia. 
Tpe OREGON TRAIL studies showed that the outstanding difficulty 

In ~be use of TNW lies ~n locating troop targets accurately and 

striKing before the loca~lor. becomes obsolete. A dramatic ex
ample of thlS dlfflculty was provided by exercise FLORIDA 

ISLAND (OREGON TRAIL, Vol. 10, Annex I) in which a two-seater 

airplane (OV-lS MOHAWK) was searching for targets while flying 

at 180 knots and 500-ft altltude. In eight sorties flying 

l?roJect OREGON TRAIL, F!nal Report, USA CDC No. USC-6, February 
1965. 
Volume 1, Main Report, T8P SECRET RD. 
Volume 8, Annexes E and F, War Garnes by RAC, SECRET RD. 
Volume 10, Annex I, T~oop Evaluations, SECRET RD. 
Volu~e 17, Annex P, Pol~tical Considerations, SECRET RD. 
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over 35~ targets (e.g., an infantry company in defensive posi
tion, an art1l1ery battery in firing position, a tank company 

in an assembly area, a missile site, a command post. and a 
line target consisting of about ten 2-1/2-ton trucks) and 

using both visual and photographic reconnaissance, not a single 

target was picked up. A BIRD DOG plane flying at 90 knots was 

able to pick up only 31 percent of 72 target items in three 

sorties. 

It seems likely that the introduction of TNW in Southeast 
Asia would not radically change the present vulnerability of 

North Vietnamese and Viet Cong (VC) ground forces in the field. 
The limiting factor in the U.S. capability to destroy them is 

target acquisition, rather than firepower. In many situations 

w~ere the enemy employs hit-and-run tactics, the necessarily 

cumbersome command-and-control routine will make the use of 

TNi4 i llPOSS i tIe. 

In summary, the use of TNW on troop targets would be ef
fective only in stopping the enemy from moving large masses of 

Men 1n concentrated formations or in confined spaces. So long 

as the enemy con~inued to operate as he does at present, moving 
~e~ 1n small groups and making good use of forest cover, he 

would offer U.S. forces few opportunities to use TNW effectively. 

Headauarters and Commun~cation Centers 

The permanent VC base areas in South Vietnam (SVN). for 
example, Zone C and Zone D, would be suitable targets for TNW. 
Bowever, their area is so great (about 1000 square miles each) 

that they could not be attacked blindly. It would be necessary 
to locate targets within the base areas by ground patrolling 

or aerial reconnaissance, as is done for the current B-52 
ARC LIGHT attaCKS. When a target is located, it could be 

destroyed with TNW rather more thoroughly than with conventional 

bombs~ provided that the use of TNW introduced no additional 

10 
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delay. With groundburst TNW, it would be possible to destroy 

even deep tunnel systems, but this would require that the 

positions of the tunnels be known to within a few hundred feet. 

The tunnel systems are so extensive that many groundburst TNW 

would be needed, and this would give rise to serious fallout 
problems, either in Saigon or in Cambodia, depending on which 

way the wind was blowing. 

There is a new type of weapon under development,2 called 

research earth borer (REB) WhlCh is an airdropped bomb that 

penetrates the ground to a desired depth. The bomb is optimlzed 

for a given Yield, and the crater diameter is about double 

that of a surfaceburst of the same yield. Alternatively, the 

depth can be chosen so that the explosion is almost contained 

and fallout practlcally eliminated. 

~ In the second case the limIt is about 

,J useful weapon for dealing with the deep 

VC tunnel syste~s. The dest~uctive range would not be much 

~ncrea5ed over that of a surfaceburst, so that a large number 

of weaeons and accurate location of targets would still be 

~eeded. Elimination of long-range fallout, if REB actually 

~erforms up to speclfications, would make a nuclear attack on 
tunnel HQ a relatively inconsplcuoUS operation. 

Supply Lines 

A large fraction of the current ROLLING THUNDER air attacks 

o~ NVN 1s directed at supely lines, particularly road and rail 

t~affic. Most of the targets are dispersed or mobile, and 

2\-l. N. Caudle, et ~, liThe Sandia Program for Earth Penetrating 
Systems," SanOia Corporation, SC-WD-65-20l, May 1965. SECRET RD; 
C. Young and C. Ozanne, "Low Velocity Penetration Study," 
Sandla Corporation, SC-RR-66-ll8, July 1966, CONFIDENTIAL. 
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The best supply-line 

targets for TNW are bridges, of which 42 had been attacked up 

to March 1966. Attacks on the bridges with conventional bombs 

are generally unrewarding, and the damage is either quickly 

repaired or circumvented. Groundburst TNW could destroy bridges 

with much greater certainty and thoroughness, but accurate 
delivery would still be essential (within a few hundred feet 

for complete destruction by a kiloton-range bomb). It is pos

sible that the introduction of an accurate homing air-to

surface missile (ASM) with high explosive (HE) warhead, viz.) 

WALLEYE, would be almost as effective as TNW 1n keeping bridges 

unserviceable. 

The comblnation of REB weapons with controlled dive glid
lng as in the BAYONET system 3 makes possible accurate delivery 

from low-flying planes, since the weapon does not skip on the 

surface as in conventional low-level delivery. ThUS, BAYONET, 

wlth either conventional or nuclear warheads, could be very 

effec~ive agalnst bridges, and it is not clear on which side 

:he greater advantage would be. 

ft:r~lelds and SAM S~tes 

Airfields are ideal targets for TNW and are expensive 

targets for conventional bombing. At present there are 14 

alrfields in NVN, of which four are unserviceable as a result 

of ROLLING THUNDEF attacks. Introduction of TNW would quickly 

~e~ove the remaining ten airfields from operation. 

SA~ sites could also be destroyed effectively with TNW, 
but it is possible that the enemy would learn to operate SAM 

from dispersed and camouflaged positions which would be rela

~lvely invulnerable to TNW. The elimination of SAM would be 

3SC-WD-65-20l» ~ Cit) pp. 32, 56, 
The BAYONET System SCWD-66-458, 1966, SECRET RD. 
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very advantageous to U.S. air operations, since it would enable 

aircraft to fly at an altitude out of the effective range of 

light AAA. 

Mountain Passes and Trails 

TNW of higher yields are extremely effective in blowing 

It would be possible with a few hundred such weapons to block 
all mountain passes and traIls between NVN and China, or between 

NVN and Laos. Important routes could be blocked by forest 

blowdown ove~ d~stances of tens of miles. Large-scale movement 
of men and supplIes could be stopped for a considerable time. 
The !nterdiction could be malntained even longer if, after an 
~nltlal nuclear strike, repair work on the trails were harassed 

by continued air attack with the use of nonnuclear ordnance. 

The main weakness of t~ee blowdown as a method of inter

d!ctlon !s that a tree can only be blown down once. Once the 

trees are down and the ene~y has cut a new trail through the 

fallen trunks, further TNW strIkes will be relatively ineffec
tlve. In fact, the fallen trunks will give excellent cover 

against the blast and heat effects of subsequent strikes. 

Therefo~e, the main question in assessing the usefulness of 

t~ee blowdown ~s how long will it take the enemy to cut a 

trall t~rough a blown down fo~est. If the time taken to cut 

a trail is short co~pared to the duration of the war, the blow

down will not have a decisive effect on the outcome. 

A careful study would be needed to determine the trail
cutting time, WhICh would depend strongly on details of logis

t~cs and topography as well as on the size and taxonomy of the 
trees. Presumably, the Job could be done with a liberal use 

of HE much more rapidly than with hand saws. If caches of 

food and HE were preposltioned along the trails, the work of 

1~/ 
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trail cutting could proceed simultaneously at many points within 

the blown down area. Men could climb in over the trees and 

work independently of outside supplies.~ 

Just for purposes of illustration, without any basis in 

detailed study, we consider the £igure of ten feet per man-
dayS as a possible figure for the length of trail that could 

cut through blo~n down forest. 

This estimate is only a guess, but it 

order of magnitude of effort required for 

trail-cutting. If the U.S. delivered several hundred 100-KT 

weapons in a major interdiction strike, we could expect at 

least a substantial fraction of the trails to be reopened by 

50,000 men working for a month or two. 

From this very rough estimate, we conclude that the dura

tion of interdiction by forest blowdown would be measured in 

weeks or months, rather than in years. UnlesS the U.S. had 

some assurance of ending the war within a year, the interdiC

tion could not be decisive. Further study is, of course, re

qu~red to confirm this judgment. 

I" 

s 

It is possible that a freshly cut trail through fallen forest 
would be more conspicuous and, hence, more vulnerable to aerial 
attack than a trail through standing forest. On the other 
hand, when the forest had originally been dense, the fallen 
trees would be piled on top of one another, and the new trail 
might be cut through the undermost trunks, leaving the overlying 
trunks undisturbed. Thus, the effect of blowdown might be to 
make trails through sparse forest more vulnerable and trails 
through dense forest more invulnerable. The vulnerability o£ 
major roads and railway lines, which are visible from the air 
anyhow, would not be much affected by blowdown and subsequent 
clearing. 

This figure is based only on an intuitive feeling that I foot 
per man-day is too little and 100 feet per man-day is too much. 
We consider it probable that 10 feet per mao-day is in fact an 
underestimate. 
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TNW can be used for interdiction of passes and trails, 

independently of tree blowdown. Effects of fallout will be 

considered separately in Section III-B. Effects of blast, heat, 

and fire will only be felt by men who happen to be on the t~ails 

at the time of the burst; these effects are subject to the 
limitations already discussed in the section on troop targets. 

In conclusion, it appears that interdiction of passes and 
trails by TNW can be effective only against massive enemy 

movements on a short time scale, but not against dispersed 
movements extending over many months or years. 

B. CHA~ACTERISTICS AND EFFECTS OF TNW ON THESE TARGETS 

PromDt Effects 

The Main question in judg~ng the utility of TNW against 

troop targets is the relative effectiveness of TNW, as compared 

wlth BLU-3B and other bomb let-canister ordnance now being 

lntroduced in 3-52 ARC LIGHT attacks. Detailed comparisons of 

effectiveness are made in the OREGON TRAIL report 6 , assuming 

conditions of large-scale warfare in the European theater. 

The OREGON TRAIL comparisons do not apply in detail to 

operat~ons 1;' Southeast Asia. In general, they indicate 

that TNW are more cost-effective than bomblets against tanks 

and armored vehicles, but bomblets are more cost-effective 

against troops in the open. In Southeast ASia, strikes against 
t~oop targets will usually be made under conditions that make 
~NW ~elatively ineffective. 

The effect of TNW upon tunnels in the VC base areas will 

depend on unknown details of the tunnel system, particularly 

upon ~he nature of the rock or soil through which the tunnels 

are dug. Prom Glasstone J "The Effects of Nuclear Weapons," 

6ProJect OREGON TRAIL, Flnal Report, Vol. 1 (USACDC No. TSC-6, 
Februa~y 1965, TOP SECRET RD), page 307. 
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a tunnel 

Delayed Effects J Duration of Fallout Patterns in 
Maintaining Interdiction of Supply Routes 

We consider two types of fallout barriers, those which 

aim to block movement across a continuous front and those 

wpich block movement along individual roads or trails. The 

two types fail to be useful, for rather different reasons. 

Continuous-Front Barriers 

Fallout can be an effective barrier to movement of troops 

and supplies on a short time scale. The actual dose rates and 
distributions obtainable from groundburst weapons are ex

:renely sensitive to local conditions and meteorology. It 

is therefore helpful to calculate upper limits to the effec

tiveness of fallout under the assumption of an optimal 

distribution. 

Suppose that Y megatons of fission products are distrib

uted uniformly over a rectangular area of width L and depth D 

(i.e., we are considering a barrier along a front of width L 

and depth D, both expressed in miles). Suppose that, T days 

after the explosion or explosions, a man crosses the front 

w!thout any shielding at V miles per hour. According to 

S. Glasstone, "The Effects of Nuclear Weapons," 1962 Ed., 

C~apter 9. the dose rate at three feet above ground, when 
perfectly level ground and uniform distribution are assumed, 

is 

1.06/ 
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The total dose to the man crossing the barrier 15 then 

6 = 6 x 10~ (Y/LDTl • 2 ) rem, 

and this is independent of the depth of front. 

Consider, for example, a barrier that 1s two weeks old 

(~ = 14, Tl •2 = 24) and a man walking across with V = 3. Then 

6 = 800 (Y/L). 

Supoose we take 6 = ~O rem as a dose that 15 low enough to be 

acceptable (a man could then walk across the barrier twice 

without noticeable effects). Then the barrier requires 

Y = (L/20), 

:~at lS, one megaton per 2C miles of front, and this must be 

repeated every two weeks. For a 100-mile front, the total 
flssion yield required is 130 MT per year 7 • This 1s a minimum 

value, because unavoidable irregularities in the distribution 
and the topography will allow people crossing the barrier to 

choose routes where the dose would be less than average. If 

we chose a time interval, T, less than 14 days, the total yield 
required per year would be reduced by a factor (T/14)o.2. The 

reduction 15 less than 50 percent even if the barrier 1s relaid 
every day (T = 1). 

7 
~hls assumes that accumulat~on of fallout products beyond two 
weeks can be neglected because of leaching, countermeasures, 
etc. If complete accumulation of fallout is assumed, the re
quired one-year yield is reduced by a factor of about three. 
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It seems unlikely that the U.S. would be willing to ex

pend more than 1000 nuclear weapons pe~ year for a 100-mi1e 

barrier. Therefore, the average fission yield per weapon must 

be 130 kilotons (KT) or greater. The job simply cannot be 

done with low-yield weapons. 

Now let us estimate the effects of the fallout on civil

ian populations and U.S. forces at a distance from the barrier. 

These effects are even more sensitive to meteorology than the 

local effects. Since we are dealing with yields of 130 KT 

or greater, the fission products will fall from heights of 

a~ound 40,000 feet and the fallout patte~ns will be something 

like the idealized pattern shown in G1asstone, page 449. Let 

us assume a value of 15 miles per hour for the component of 

wind speed that is perpendicular to the front, averaged from 

sea level to the 40,OOO-foot altitude. Such a velocity com

ponent can be expected to occur fairly often under operational 

conditions. Then, from Glasstone, pages 429 and 449, we find 

a total fallout dose between one day and 14 days after the 

explosions which is, on the average, 

6' = 600 (y/~) re~ 

at a distance of 200 miles downwind from the barrier. If we 

assume, as before, that Y = (L/20), then ~, = 30 rem. So the 

population at a d!stance of 200 miles from the barrier is 

exposed to 30 rem in two weeks every time the average wind 

happens to be blowing 1n its direction. If the barrier is 

~a~ntained for a year at two-week intervals, and if the wind 

d~rectlon 1s bad roughly half the time, then the population at 
a 200-mlle distance ~eceives about 400 rem 8 • This figure is 

8 
Assuming no cumulative effects from previous doses. If com-
plete accumulation is assumed the figure would be approximate
ly 500 rem. 
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an extremely gross average, and large variations up and down 

are certain to occur. We may therefore assert a definite con

clusion as follows: Any fallout barrier that is effective in 

stooping men from walking across it at three miles per hour 

would constitute a lethal threat to a population living per

manently within a distance of 200 miles on either side of it. 
If the people were "friendly," they would have to be evacuated; 

lf they were "enemy," the barrier would be primarily an anti

population, rather than a tactical, operation. 

Point Barriers 

Since continuous-front barriers appear to be unfeasible, 

we consider the opposite Situation, where fallout is used to 

blOCK a single road or trail. If the fallout is to be local
~zed, weapons lr. ~he k:loton range must be used. 

The condition Y ~ (L/20) still applies, where L now is 

the spread of the fallout perpendicular to the trail. Since 

~eteorology !s always variable, L will also be roughly equal 

to the length of contamlnat1on along the trail. Expressing 

L in feet, now, and Y in kilotons, we have 

~ L ~ 100 Y 

for a barrier that 1s effective for two weeks. Since, for the 

~J(/) 
In fact, the optimum situ-~~ 

en most of the fallout is 
conta:ned in material splattered around the bomb crater. 

In the majority of Circumstances, the barrier will be 

easily clrcumvented by the building of a new road or trail 

for a few hundred yards around the crater. This c~uld be done 

in many cases wlthln a few days (or nights). In places where 

the topography makes an alternative route impOSSible, it will 
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usually be possible to make a passable road right through the 

bomb crater. Twenty-four inches of earth over the floor, with 

a sandbag wall on each side, will reduce the radiation dose on 
the trail by a factor of 100 (Glasstone, page 651). Since the 
heavily contaminated section cannot exceed 1000 feet in length, 
a large number of men working in relays could certainly build 
a shielded trail within two weeks without exposing themselves 

to lethal radiation doses. 

It would of course be possible to block a road or trail 

by exploding nuclear weapons on it at intervals more frequent 

than two weeks. But in this case the barrier would be due 

~ainly to the prompt effects of the weapons (killing people 

who were on the trail at the time of the explosion. and ex

cavating the ground), and the fallout would only be a complicat
~ng factor. The use of fallout to constitute by itself a long

lasting barrier is unfeasible, whether the barrier is intended 

to cover a continuous front or to block individual passes or 

tralls. 

C. EXAMINATION AND CRITICISM OF RELEVANT WAR GAMES 

The only way to esti~ate with any degree of precision the 

effectiveness of TNW in military operations is to conduct de
tailed war games. Since we have neither the competence nor the 
facillt~es to conduct games ourselves, we have confined our
selves to examining the results of past games carried out at 

RAe and RAND. 

RAC GaMes 

As a 
RAe in 

TRAIL study, two games were played 

OREGON TRAIL 
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report. The weapons and organization of the U.S. forces are 

not those that now exist; the games were played primarily to 

test the performance of various alternative future force struc

tures. From the point of view of evaluating the effectiveness 

of TNW, the differences between the game forces and actual 

U.S. forces ape probably not crucial. The differences lie 

mainly in the direction of simplifying command and control 

problems and permitting a more rapid and flexible use of TNW. 

Thus, the results of the games probably represent an upper 

limit to the effectiveness of TNW under current operational 
conditions. 

Both games were played with the unilateral use of TNW 
by U.S. forces. 
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n possess on 0 

cities and and with the remnants of the defenders 
retreating into the forested interior of the island. 

Phase 2 takes place a month later. U.S. forces are de

ployed in a "search and destroy" operation) the defending 

forces being dispersed, Viet Cong style, in the hills. The 

U.S. forces are successful in surrounding some Chinese units 

and destroying an infantry battalion; and the game ends) after 

29 hours, in a very inconclusive fashion. The report states: 

"The ability of the (U.S.) division to accomplish its mop-up 
operation with nuclear weapons was not impressive." 

From these games, much can be learned concerning the 

effectiveness of TNW in a short, intense campaign. The funda
men~al defect of such games is their short duration. In order 

to play the battles through with adequate attention to detail, 

many days of real time are required for each day of game time. 
For exaMple. the play which totalled 

72 ~ours of gaMe time. hs. It is totally 

i~practicable to play through a war of realistic length at this 

level of detail. One is almost in as bad a situation as 

rr~straM Shandy, who started to write his autobiography but 

took a year to describe the events of the first day. 

RAND Games, Vietnam and Laos 9 

The RAND games that we have studied are of older Vintage 
than the RAC games, and they were played at a higher level of 

9 . 
E.W. Paxson. ~ el. J "Limited War in Indochina," The RAND 
Corporation. RM-2050. March 1957. SECRET; G.C. Reinhardt. 
"Escalation of Limited War in Laos," The RAND Corporation, 
(Footnote continued on next page.) 
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aggregation, i.e., with forces lumped together in larger units. 

This makes the results of the games less reliable as to details, 
but has the compensating advantage that wars of longer duration 

can be played. 

The game, Vietnam-3, was played in 1957 and staged in 1958. 
Red forces invaded South Vietnam across the DMZ and from Laos. 

In a campaign of 26 days, the invasion was repelled and 33.000 
Red troops were killed with 34 TNW. 

The game, Seasia-l, was played in 1961 and staged in 1963. 
A large Red force (310,000 men) invaded Laos and Thailand. 

Blue replied with heavy interdiction strikes, using TNW to 
block the mountain passes in northern Laos. Forests were 

extensively blown down and large Red forces were trapped. In 

a 30-day campaign, 140,000 Red troops were killed with 208 TNW. 
~he game ended before the fate of the surviving Red forces could 
be decided. 

Both of these RAND games make TNW appear very much more 
effective than the RAe games do. The~e are several reasons for 

the discrepancy. The ma~r. reason seems to be that the RAC 
playe~s allowed the Red forces to react intelligently to the 

nuclear environment, while the RAND players did not. In par

t1cular, the RAND scenar10 of 310,000 men marching through the 

mountain passes within a few days seems highly improbable. If 
these men had moved in small groups over a period of months, 

as the NVN army in fact does at present, they would never have 

la~d themselves w~de open to TNW attack. We conclude that the 

~AC esti~ates of TNW effectiveness are the best available and 

that the RAND estimates are probably too high by a factor of 

ten. 

(rootnote continued from previous page.) 
R~-2854-PR, June 1962, SECRET RD; G.C. Reinhardt, "Nuclear 
Weapons in Limited Warfare -- A ReView," The RAND Corporation, 
R~-3838-PR, January 1964, SECRET RD. 
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There are three fundamental weaknesses in all the games 

we have studied, if they are supposed to have predictive value. 

First, they ignore the possibility that the use of TNW may be 
two-sided; we discuss the two-sided situation in Section IV of 

this report. second, they do not credit the enemy with the 

ability to hide and maneuver in the Jungle, an ability that he 

has already demonstrated in Vietnam. Third, they are played on 

much too short a time scale; the proper time scale for war in 
Southeast Asia is almost certainly years, rather than days or 

months, with or without TNW. 

Attempt to Guess What Would Happen if These Games Were 
Conducted on a Longer Time Scale 

Nobody can claim the wisdom to predict what would happen 
in reality after the use of TNW in Southeast Asia had begun. 

An effort was made in the course of the OREGON TRAIL study to 

include worldwide political repercussions in a TNW war game. 
To quote from the OREGON TRAIL reportlO. "Project OREGON TRAIL 

conducted one polit~co-m~lltary war game and sought to construct 

another, in an e~fort to test the potential politico-military 

ut~lity of a capability for tactical nuclear war. The game 

that was played fell short of achieving its purpose, and the 

one under construction was aborted, largely because of garners' 

disbelie~ that there was any objective short of national sur
vival for which the United States and the Soviet Union would 
be p~epared to employ TNW J and their equal disbelief that 
ei~her would let his ~ational survival be determined by the 

outcome of an arbitrarily limited battle. 1I This unwillingness 

of professional experts to include long-range political factors 

within the scope of their predictions shows that they have a 

proper awareness of the limitations of their discipline. 

10 Project OREGON TRAIL Final Report, Volume 17, page P-7. 
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A more modest type of prediction may be more allowable. 

We may ask, not what would happen in real life after the intro

duction of TNW, but what would happen if one of the RAC or RAND 
war games were played according to the same rules for a much 

longer time. That is to say, we assume that the war remains 

limited and confined to the local theater, that the use of 

TNW remains unilateral, and that the military struggle continues 

without change of political objectives. What, then, will hap

pen after two or five years? 

When we ask ourselves this question, we find ourselves 

always coming back, perhaps because of lack of imagination, 

to the same answer. We find that, after an 

the furt~er use of TNW brings diminishing 

to the 

initial success, 

s and the situa-

enemy retires 

, and continues to operate 

~ore or less !n the way the Viet Cong have been operating for 

the last few years. In the end, there is a stalemate that can 

o~ly be broke~ by introdu~ing larger U.S. forces or other 

ex:raneous factors into the game. So long as the game is played 

with the postula~ed forces, the stalemate perSists, and a 

numerically inferIor U.S. force with or without TNW cannot 

break it. 

D. SCENARIOS FOR USE OF TNW IN ESCALATION OF CURRENT 
OPERATIONS IN VIETNAM 

Use of TNW Against VC Bases in SVN 

We discussed this use in Section III-A. TNW can be very 

effectIve if the pOSitions of bases are known accurately, 

especlally if attacks can be delivered without warning. At

tacks, to be useful, must be preceded by ground patrolling and 
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followed by g~ound mop-up operations. In these respects, the 
\ 

use of TNW will requlre the same sort of coordlna~lon as the 

curre~t ARC LIGHT attacks. If accurately del~ve~ed, ~NW can 

dlg out tunnel systems that are inpervlous to ARC LIG~T. 

In summary, the use of TNW in SVN would be helpful, but 

~n no sense decisive. It would be equ!valent to a Majo~ in

crease ln the strength of the B-52 bombardments. 

Use Against Chinese TrooDs Movlng Through Passes 

Prov1ded thelr ~ovemer.ts are dlspe~sed in space and t1me, 

there is no reaso~ why Chlr;ese t~oops In the passes should be 

par:lcularly vulnerable to TNW. ?he most 1mportant effect of 

~NW o~ a Chinese fo~ce lnvading Southeast Asia would probably 

be In 11Mlting its s~ze. A force that 1S too large to live off 

:he cc~~try wou:d ~e subJect ~o disaster, through interruption 

of its supply 11nes. It 1S therefore reasonable to th1nk of 

~~w as havlng a decislve effeot o~ly in the conventional scenario 

of a Chinese " rorde,1I a nllllo!"' strong, walking lnto Southeast 

~sla. A rrore prcbab~e scenario would have a Ch1nese a~MY of 

two or t,~ee hund~ed thousand mov1ng south ln small groups, 

:n suppo~t of NVK cr aga:;;s~ Tha:land~ a~d keeping under cover 

of the Jungle ~ost o~ tte tl~e. ~hei~ vulnerabillty to TNW 

woul~ then be no: muc~ grea:er tha~ that of the Viet Congo 

use for Lon~-~er~ Interdlctl0~ of SUDDly Routes 

We saw ~n Sect!on 1:1-B :~at the specif1c long-lasting 

effects of nuclea~ exploslons (e.g., fallout) are not capable 

by ther.se:ves o~ long-:er~ ln~er=iction. What can be done in 

the way of long-term interdict10r is to repeatedly attack roads, 

~allways, b~1dges and waterways, veh1cles, and petroleum, oils 

a,d lu~~ican:s (POL) in the sane style as the cu~rent ROLLING 

T~UN~ER attacks in NVN, but wit~ TNW to increase the effective

ness. S~ch a::acks wll~ certair.ly reduce the movement o~ 



rr- Obtained under the 
Preedom of Information Act 

b,ytheNautiIus Institute 
~.. Nuclear Policy Project 

q~TS'-

vehicular supply to a very low level, if TNW can be used in suf

ficient numbers. Still. the numbers of TNW required will be 

very large over a period of time. At least one TNW is required 
for each target. and the targets are mostly small and fleeting. 

A reasonable guess at the order of magnitude of weapon require

ments for a nuclear ROLLING THUNDER operation would be ten per 

day or 3000 per year.!l This is an extravagant use of the U.S. 
stockpiles, especially when other stockpiles in the world are 

not being correspondingly depleted. And in spite of it all, 

the basic Viet Cong system of supply by man-hauling and bicycle 
would not be destroyed. VC units could continue to fight at 

a reduced level, ready to spring back as soon as the nuclear 
bombardment should slacken. 

IlDu~ing the year ~ro~ Marc~ 2965 to February 1966, 28J6~0 attack 
sortles were flown in operation ROLLING THUNDER (Southeast Asia 
M~lltary Fact Book, DIA-ISIC, DIAIS-105-66, April 1966, SECRET). 
~here were three categories of targets: 134 major (JCS-des
ignated), 6100 small fixed (bridges, ferry facilities, military 
barracks, and supply facilities), and 3400 mobile (trucks, 
trains, and boats). A RAND targeting study (T. T. Connors and 
t"'i. G. \Oieiner J "Target Study: Weapons J Sorties and Time Require
ments for Four Alternative Force Employment Concepts," The RAND 
Corporation, FM-4537-PR, September 1965, SECRET RD), comparing 
the effectiveness of nonnuclear air attack with ~n the . __ , 
destruction of the entire military target system' 
reached the conclusion that approximately 12 non ear sor 
are equivalent to one TNW. Applying this conversion ratio to 
the ROLLING THUNDER sorties, we reach the figure of 2400 TNW 
for a year which included the 37-day bombing pause. Thus, 
3000 TNW per year of full-scale interdiction is not a highly 
inflated estimate. 
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The employment of nuclear weapons by U.S. forces in Vietnam 

raises the ~ue5tion of a Russian or Chinese nuclear response, 

either directly or by supplying North Vietnam and/or the Viet 

Cong with nuclear weapons. In the case of Russia, three con

siderations may compel action: 

• Competition with China for the leadership or the Communist 
world and revolutionary movements in the "third world." 
At present, Russia is the only Communist country capable 
of responding in kind to a nuclear attack on an ally; 
failure to do so might be considered by Soviet leadership 
as an intolerable loss of prestige and lack of revolutionary 
fervor . 

• Credibility of the Soviet deterrent. Soviet leaders may 
feel that any failure to challenge the use of even tactical 
nuclear weapons by the U.S. would be construed in America 
as evidence of Russian weakness and lack of determination. 
Since the Cuban missile crisis constituted a backdown by 
the USSR, it may be felt that a show of determination in 
Vietnam is that much more important. 

-Denying carte blanche to the U.S. The Soviets may wish to 
de~onstrate that unilateral use of nuclear weapons for 
crushing revolutions will not be countenanced. 

In the case of China, similar motives may exist, modulated 
by the fact that China possesses no strategic deterrent and 

only a very small weapons stockpile. It is anybody's guess 

how China would weigh the advantages and disadvantages of using 

its nuclear weapons in Vietnam. 

Finally, a word about first use of TNW by Communist forces 

in Vietnam is in order. The conclusions of this section indicate 

that U.S. forces in SVN offer a number of well-defined, lucrative 

targets. Despite this, the first use of nuclear weapons by 

Communist forces appears quite unlikely for the following reasons, 
even if the time should come when the VC despair of winning: 

~E'~ 7-1,ET 
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• Russian unwillingness to risk escalation, either through 
tactical use or through use on unauthorized targets (e.g., 
Saigon) • 

• Russian unwillingness to risk the theft of nuclear weapons 
(NW) by China. 

• Chinese fear of retaliation on Chinese targets (e.g., 
nuclear facilities). 

The remainder of this section 1s devoted to an estimate of 

the possibilities and results of a nuclear attack on U.S. forces 

1n SVN. Although troop concentrations per ~ might on occasion 

offer substantial targets, the existence of a small number of 

densely packed U.S. bases offers stationary targets of immense 

value, and we therefore restrict ourselves to considering at

tacks on bases. 

A. TEE U.S. ORDER OF BATTLE IN VIETNAM 

AMerican ground forces in SVN are concentrated in 13 main 

bases (pages 26 and 28 of the S.E. Asia Military Fact Book, 

DlftIS-105-66, April 1966). Of these, six are located in the 

~oastal plaln (Hue, Qui Nhon, Da Nang, Nha Trang, Vung Tau, 

Phan Rang), five in the southern lowlands (Saigon, Bien Hoa, 

eu Chi, Ben Cat, Phuoc Vlnh), and two in the central highlands 

(Pleiku, An Khe). Air/naval forces are located in nine bases, 

of which only one, Cam Ranh Bay, is not included in the above 

l:st. ~able 1 shows the locations, contents, perimeters of 

tne bases. 

Approach distances are based on the following considerations. 

?~ot lnflltratior. by small unlts up to the actively defended 

perimeter of all bases is an acknowledged fact .. Undetected 

approach by motor vehicles, on the other hand, is improbable, 

lf only because It has, to the best of our knowledge, not been 

attempted. This is not to exclude the use of trucks in urban 

a~eas -- Saigon or Hue, for lnstance -- as long as the truck 

con~ents are sufficiently small to permit camouflage. 
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Base 

Hue 

QUl Nhon 

Da Nang 

Nha Trang 

'lung Tau 

Phan Rang 

Cam Ranh 
Bay 

5algon 

Blen Hoa 

Cu Ch 1 

Ben Cat 

Phuoc Vlnh 

Pl tllc.u 

An Khe 
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Table 1. SUMMARY OF U.S. BASES IN SVN 

Dtan'leter of 
Ground Pl lines or Per1meter 

location HQ Spec 111 lty (mIles) 

Coas tal RegIment 5 to 8 
P la 1 n 

Coastal 01vis1on Major log- 25 7 to 8 
Ph 1 n 1St 1 c sup-

port 

Coastal Corps 119 25 7 to 8 
Pla 1 n 

Coas ta 1 D,v,s,0n 25 10 4 to 6 
Pla ln 

Coastal 10 4 to 6 
Plaln 

Coastal Brlqade 18 5 to 8 2. to 3 
Phi n 

Coastal 72 25 7 to 8 
Pla 1 n 

Southern Army Many small 
Lowlands MAC'I enclaves 

Southern 01Y1s10n 81 5 to B 2 to 3 
Lowlands 

Southern 01Yisl0n 5 to 8 2. to 3 
Lowlands 

Southern Brlgade 5 to B 2 to 3 
Lowlands 

Southern Bngade 5 to 8 2 to 3 
Lowlands 

Central Brlgade 18 10 4 to 6 
Hlghlands 

Central D1Vls1on Large no. 1 1/2 
Hlghlands of heli-

copters 
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The coast is patrolled in 10-mile sectors by fast motor
boats (Swifts), which are capable of intercepting all coastal 
traffic. At present, all large junks (~O to 50 ft and 5 to 

10 tons) are inspected. It is unlikely that such a vessel 

would have a mean free path greater than five miles, and its 
approach to within 5 to 10 miles of a base is thus unlikely. 

On the other hand, there are thousands of small sampans of 

about 20-ft length and about I-ton capacity, only a fraction of 

which are now routinely inspected, and sea or river approach 

to within a few miles by such vessels is possible at present. 

It may be possible to enforce a perimeter of several-mile radius 
a~ound each base, which could be entered by any vessel only after 

inspection; this would be very difficult where bases are located 

near rivers or civilian harbors, e.g., Da Nang, Qui Nhon, and 
Salgon . 

B. ~EANS OF DELIVERING TNW 

Delivery Systems 

Table 2 lists some c~aracteristics of known Soviet tactical 
and rnedlun-range nissl1es. Table 3 lists characteristics of 

Sovie~ fighter and medium bomber aircraft. The missile systems 

cover a wlde spectrum of ranges (from 10 to 2000 miles) and are 

characterized by fairly heavy warheads, even in the case of the 

mobile tactical FROG systems, suggesting yields in the multi

kiloton range for all'systems. Very little seems to be known 
about the existence of TRW designed specifically for infantry 

feeling for what the Soviets might do along these 
Ilnes, lists characteristics of some relevant U.S. 
ter:s. 
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Table 2. SOME SOVIET MISSILE SYSTEMS 
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-- j .. -. -- -- -- 10 -- -- J -- I --
lS 
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I I roek.t .aphlb,oU5 
Unk 

]I 1200 16 820 ISoltd prop 750 ld 29 18 6 ISS 25 PT-T6 

I . rocket .apftlbioul 
i , Unk 
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I rock.t .lIpnlblous 
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Table 3. SOME SOVIET AIRCRAFT CHARACTERISTICS 

Combat Radius with Bomb Load Max Speed 
( n ml·1 Bomb -.tknots~ 

Load Cefl1ng 50.000 ft 
Type I Hlgh~Low-High Low~Low-Low (Ib) (k f t) Sea Level or Ce111ng 

MIG~15 230 85 550 51 585 505 
(F1ghter) 

MIG-17 210 90 550 54 605 550 
(FIghter) 

MIG-19 440 140 550 55 650 635 
(FIghter) 

MIG~21 425 I SO 550 61 660 1150 
(FIghter) 

TU~16 2000 2000 10.000 47 380 475 
Badger I or 
(MedIum 2 AS_I a 
Bomber) 

I 
or 

I AS-2 b 

BlInder . -1500 to 2000 -750 to 1000 3.300 47 560 850 
(MedIum 

I 
or 

Bomber, 1 AS_4 c 
SupersonIc) 

I t 

SOURCE "SovIet Threat RelatIng to SAM-O Weapon System, 1970-80," MIO-CR-17-02-65, 
June 1965, SECRET HOFORN 

aCrulse m1sSl1e, range 55 n.ml .• speed Mach a 9 
bCrulse miSSIle, range 100 n ml • speed Mach 2 0 
CBoost-gllde mISSIle, range 280 n.ml , speed Mach 5.3 (max.). 

a mortar tube is probably 500 to 1000 Ib~ which ~ake5 it cumber

some for guerrilla use. However, it is certainly within Soviet 

or Chinese technological capabilities to build sectioned mortar 

tubes, particularly since each tube need only be fired a few 

times, at most. 

Relatively Ilttle seems to be known about the existence 

of Soviet atomlc demolition munitions (ADM). Since such devices 

a~e snaIl and Ilght 1n weight and are emplaced by hand. this 
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may merely indicate a gap in intelligence. There is no doubt 

that the USSR is capable of either designing ADM or adapting 
weapons from stockpile to ADM with little difficulty. The 

characteristics of some U.S. ADM are shown in Table 4. 

Modes of Employment 

Tables 1 and 3 show that all U.S. bases are within range 

of Soviet bomber aircraft based on Hainan or the Chinese main
land. MIG fighter~bombers based on Hainan can make the round 
trip to all but the southern bases and can reach all bases if 

the crews bailout over Cambodia or Laos. While planes sta

tioned in NVN could reach U.S. bases. it is unlikely that a 
U.S. first strike would leave operational airfields in NVN. 

The data of Tables I and 2 indicate that all U.S. bases 

in SVN are within range of the sea-launched Soviet SS-N-4 and 

SS-N-5 missiles, within range of the medium-range ballistic 

missile (MRSM) SS-3 and SS-4 located in NVN, within range of 

the intermediate-range ballistic missile (IRBM) SS-5 located 

ln Cnlna, within range of the short-range missiles SS-lb, 

SS-lc, and SSC-I located in Laos, and within range of short

range mobile FROG rockets, mortars, or recoilless rlfles suitably 
located in SVN. 

The ease with which these systems can be deployed may vary 

inversely with politlcal desirability, at least from the Soviet 

point of view, since a response in Vietnam (as contrasted to an 

attack on Europe or the U.S.) implies a desire to avoid escala

tlon and keep the confllct localized. There is little doubt 
that Russian submarlnes can approach to within range of all 

U.S. bases in Vietnam. However, their offensive use would 

constitute an overt Soviet attack on U.S. forces and, therefore, 

it has great potential for escalation. The installation of 

Soviet IRBM or aircraft in China with relative ease is techni

cally feaSible, but this would require a considerable shift in 
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Sino-Soviet relations, and it also involves a serious risk of 

escalation. The emplacement of MRBM in NVN without detection 
by U.S. aerial reconnaissance is difficult, but probably not 

impossible, if missiles are located singly rather than in bat
teries, and d~ployed beneath forest canopy (which could be re

moved before firing). This course involves less risk of esca
lation than the first two alternatives. Least escalatory is 
the deployment of TNW in SVN for use by or in conjunction with 

guerrilla forces. 

The deployment of FROG systems offers considerable difficul

ties, because the transportation problems into and within SVN 
are formidable. Normally, 80 to 100 pounds are carried on 

human backs along the Ho Chi Minh Trail. The maximum feasible 
disassembly of FROG rockets probably leaves pieces in the 2000-
pound range. 12 It must be remembered, however, that the Viet Minh 

managed to emplace twenty l05mm artillery pieces at Dien Bien 

Phu. (Weight of cannon, 1064 pounds; total weight of weapon, 

4475 pounds.) It would not be necessary to use the conventional 

FROG rocket carriers, which are IS-ton tank chassis or heavy 
trucks. The actual launch mechanism is probably sufficiently 
demountable to o~fer no serious problems of transportation. 

While the possibility of a FROG attack cannot be neglected, 

a more probable mode of attack is one with nuclear weapons fired 

from mortars or recoilless rifles. If sectioned barrels and 

lightweight projectiles (250-pound) are used, the approach and 
emplacement problems would not differ significantly from 10-

gistlc problems now solved successfully by the VC. 

Since a large number of U.S. bases are located on the 
coast, the possibility of short-range, sea-launched attacks 

12 
Very large weights have in the past been moved by primitive means. 
Robert F. Heinze [Science !2l, 821 (August 19, 1966)J states 
that a group of men using poles can carry a load of 3000 pounds 
at a walking pace. 
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must be considered. It 1s unlikely that vessels large enough 

to carry FROG missiles could make their way from NVN down the 

coast without being detected, or that they could be equipped 
with FROG rockets in SVN at sufficient distances from U.S. bases 
to make the sea approach worthwhile. The capacity of sampans 
small enough to avoid routine inspection is insufficient to 
carry FROG rockets, but such vessels armed with recoilless 

rifles could probably approach to within firing range at several 

bases, especially those near harbors or rivers. 

Finally, the possibility of clandestine delivery into U.S. 

bases must be considered. Since the risks of capture of the 

weapon or death of the agent are high, this method may seem 

unsatisfactory, but it offers a real possibility for determined 

guer~illas to emplace heavier, higher yield weapons than can be 
dellvered by mortar or recoilless rifle. Such attacks could be 
particularly effec~ive against storage facilities and harbors. 

Enemy Suocly Problems 

?otentlally, the most difficult problem of all is getting 

TNW into NVN or SVN 1n the first place. A U.S. first strike 

would e~iminate at least all known airfields and, probably, 

railroad connections with China at Lao Cay and Dong Dang. To 

make t~e most unfavorable case for supply, let us assume that 

harbor facilities at Halphong and the remaining 12 secondary 

ports are also destroyed, although this would require a massive 

a~tack and, in the case of Haiphong, the risk of destroying a 

considerable quantity of nonbelligerent shipping. Under these 
stringent conditions, it mlght still be possible to introduce 

MRBr>1 into NVN from China by rail shipment to the border at Lao 

Cay, followed by road transportation into the NVN mountains at 

nlght. In view of the considerable difficulties of introducing 

a large numbe~ of MRBM in this manner, sea shipment and off

loadlng without benefit of dock facilities might also be at

tempted. In fact, however, the main emphasis might not be on 
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MRBM emplacements in NVN, but rather on supplying nuclear mortars, 

recollless cannon, and ADM to VC' elements in SVN. In view of 

their small sizes and weights, introduction of these weapons 

into NVN and subsequent transportation along the Ho Chi Minh 
Trail into SVN offers only minimum difficulties, although it 
would probably take several months to deliver 50 to 100 weapons 
in this way. For this reason, direct shipment to SVN by sub

marine and landing via sea sled become a possibility lf only 

a few weapons for a rapid initial response are desired. (In 

many places, the 20-fathom line, which is the approximate 

limit for submerged submarines lies ~l mile offshore.) Thus, 

there seems to be little question that, even under the most 

favorable circumstances from the U.S. point of view, heavy 

nuclear attacks on U.S. bases could be launched from either 
NVN or from within SVN, withln three to six months of U.S. 

~irst use, while a lighter attack could be launched within a 
few weeks. 

C. T~£ ~FFECT OF NUCLEAR ATT~CKS ON U.S. FORCES 

Table 5 l~sts the effectlve radii of severe destruction for 
va~:ous target cate aries from airbursts and surfacebursts of 

results would be 
yield. 

Most of the targets ir U.S. bases consist of subunits of 

1- to 2-Mile diameter, spa~ed suffiCiently far apart to require 

sepa~ate attacK by weapons in the kiloton range 

epending on the details of each target. 
, concentrated target like the helicopter 

park at An Khe, which measures about 4000 x 3000 feet, one 

lO-KT groundburst would suffice to destroy all parked helicopters. 
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Table 5. RADIUS OF SEVERE DAMAGE (FEET) FROM NUCLEAR WEAPONS 

Airburst Surfaceburst 
l-KT 10-n 20-KT 100-KT l-KT 10-KT 20-KT 100-KT 

Target Yal d YIeld Val d YIeld YIeld Y,eld Yald held 

Trucks 
(7 ps i) 1800 4000 4,900 8.400 1200 2600 3000 5,500 

Alrphnes. 
Unprotected 
(3 psi) 3200 7000 8,700 15.000 1900 4200 5300 9.100 

AIrplanes, 
Revetted 1400 3100 4.000 6.700 1000 2200 2750 4.600 

ShIps. 
Commercul 600 1500 1.800 3,000 600 1500 1800 3,000 

OIl Tanks, 
Half-full 
(4 ps 1) 2600 5800 7,200 12,500 1700 3600 4500 7.600 

Unprotected 
Troops 
(3 ps 1 ) 3200 7000 8,700 15,000 1900 4200 5300 9,100 

Dug-In 
Troops 
(20 ps i ) 900 2000 2,500 4,400 700 1500 1900 3,300 

2nd Degree 
Burns on 
Bare SkIn 2600 8000 10,000 21.000 2100 6400 8000 17,000 

Temporary flash blIndness wlll occur at much greater ranges 

SOURCE S Glasstone, "Effects of Nuclear Weapons,h U S. EAC, 1962 

Unprotected troops wou~d suffer lethal radiation doses 

(taken as 1000 rem) at 1100 yards from ground zero from a 10-KT 

a1rburst, in~la~~able stores would be destroyed at about 1000 
yards. 

In the follow~ng paragraphs, we examine various attacks. 

Coordinated MRBM St~ike on All U.S. Bases 

Despite the rather large CEP of most Soviet MRBM (see 

Table 2), the relat1vely hlgh yields -- about 100 KT to more 

~han 1 MT -- make it certa~n that all bases could be destroyed 

w1thin one-half to two hours by 15 to 20 missiles, depending 

on whether the attack 1S by land or sea, or a combination of 
both. 

t~ Syn .. T 
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The average number of troops on base at a given tlme has 

been variously estimated at from 30 percent to 80 percent of 

total complement. The number of planes on base at night is 

probably closer to 100 percent, while only about 30 percent of 
all helicopters are generally at the main bases, the rest being 

deployed in widely scattered forward areas. The effect of a 

heavy simultaneous attack, timed to within about one-half hour, 

would thus wipe out a large fraction of the U.S. troops and 
planes, as well as almost all installations, food supplies, 

POL, and ammunition. A time scale of two hours would have very 

similar effects, except for the immediate survival of most 

personnel if rapid dispersal were carried out. There is no 

need to carry this scenario further. 

Air St~ike from Hainan or the Chinese Mainland 

An air strike provides the quickest nuclear response, 

and ~t might be undertaken for this reason. A massive, simul

taneous attack, by BADGER or BLINDER medium bombers runs the 

risk of radar detection and interception by U.S. aircraft before 

~eacning its targets. Further, such an attack, unlike a mis
slle strike from NVN, would constitute a direct U.S.-China con

frontation. Nevertheless, it could be very effective, partic
ularly if standoff air-to-surface missiles (ASM) were used. 

Perhaps sneak raids on individual bases by one or two low-flying 

aircraft are more likely. The chances of penetrating air de

fenses in this mode of attack are fairly high. 

Coordinated Attack with Low-Yield (10 to 20 KT) Weapons 

If a coordinated nuclear mortar or recoilless rifle attack 
were launched simultaneously (to within I to 2 hours) on all 
U.S. bases by enough low-yield weapons, much the same result 

as in a heavy MRBM attack would be achieved. Such an attack 
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would require the approach and simultaneous firing of one or 

two 10-KT weapons per target, or roughly 10 to 20 weapons per 

base (see Table I), i.e., a total of about 70 to 100 weapons. 

While such an attack cannot be ruled out, it would require 

great coordination and run some risks of degradation by pre

mature firing or partial discovery. 

Drawn-Out Attack by Low-Yield Weapons 

A somewhat more piecemeal attack by guerrilla units, 

spaced out over weeks or months, seems a more probable mode 

of response to U.S. use of TNW, for instance, an attack on a 

helicopter park, followed a week later by destruction of a 

harbor or a POL storage facility, and so on. Attacks of this 

k:nd are likely to include as much "mix" as the VC are capable 

of providing -- mortar attack by infiltrat~ng units and clan
destine delivery by truck or boat. 

"Revenlte" Attacks 

It may be that the VC and NVN forces would be unable to 

mount a full-scale, tactical, nuclear counterattack of the 

sort discussed above, particularly if they must rely on weapons 

supplied by the CPR. What sort of revenge attack could they 

~ake with a few ~uclea~ weapons of moderate yield? 

Perhaps the most attractive single target in South Vietnam 

1S the Saigon airport. Besides the large number of planes and 

landIng facilities that would be destroyed, a Single well
placed explosion could also destroy the new intelligence 

center and kill several thousand Americans. The airport is 

on the outskirts of SaIgon, in an area of sufficiently low 

population density to qual:fy as a military target, and the 

usual WInd conditions would not carry fallout directly over 

SaIgon. The rresent level of security would not keep out 
sU1tcase bombs. 
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After Saigon airport, the most attractive targets seem to 

be troop concentrations, particularly the barracks areas at 

Pleiku, Da Nang, and An Khe. Here, a mortar attack would prob
ably be called for (particularly at An Khe, which is closed to 
Vietnamese), but, although risky, this is far from impossible. 

A 10- to 20-KT explosion in each one of these three bases would 

kill perhaps 5000 American troops, equivalent to one year's 

casualties at the current rate. 

Since installations, harbors, storage facilities, and the 

like are immobile, they are hostage to piecemeal or revenge 

attacks almost as much as to a maSSive, coordinated strike. 
Troops and helicopters and, to a lesser extent, fixed-wing 

aircraft (which must be on ~ airfield) can be dispersed 
on a sho~t-term baSiS, and thus, they might be much less 
severely hit in a p~ecemeal, guerrilla-style attack. However, 
even a very modest attack would tend to paralyze the fighting 

ef~iciency of ~hese bases and to disrupt air support and 
logistic operations. 

The importance of logistic support for troops in the field 

canr.ot be exaggerated, so that the net effect of even a light 

nuclear attack on one or two main bases would be very great. 

To illustrate that such an attack is possible with relatively 
modest means and on a short time scale, two illustrative 

scenarios are described i~ the appendix to this section. 

In addition to the phYSical effect on U.S. forces, the 

news of a successful nuclear attack on a U.S. base would have 
enormous propaganda value for the Communists, not only in 

V~etnarr, but in all of Asia and Africa. 

D. COUNTERMEASURES 

It is pertinent to inquire how and to what extent the 
U. S. forces ill SVN can be protected against nuclear attacks 
or counterattacks. Two main possibilities must be considered 
dispersion and hardening. 

.. 
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A highly dispersed permanent deployment of U.S. forces in 

SVN in anticipation of nuclear attack would seriously degrade 

their effectiveness for many reasons. Since U.S. forces operate 

in a hostile enVironment, which requires active defense of all 

positions J large-scale dispersal would mean a vast increase 

in purely defensive effort. For example, if a major base like 

Da Nang, with a diameter of 25 miles, were to be dispersed into 

ten units of the same aggregate area, the defended perimeter 

would be three times as long. If the split were into 20 units 

the 2ncrease in perimeter would be fivefold. The difficulties 

of supply would be aggravated at least linearly with dispersion. 

In additionl the aggressive potential of each smaller unit 

would be degraded, since a sizable fraction of the troops at 

any base would be required for defense. Further, present U.S. 

facilities In SVN represent a large investment in money and 

effort, so that dispersal by a factor of more than two or three 

would be very difficult from the pOint of view of cost and time. 

While some dispersal, particularly of airplanes and helicopters, 

~s undoubtedly possible, the feasibility of large-scale overall 
dispersion is hlghly questionable. 

Hardenlng 

While hardening against a massive Soviet mlssile attack 

with megaton weapons 1s infeasible, except for a few key 

ta~gets ~ike important HQ, nany components can be partially 

protected agalnst attacks with kiloton weapons. 

T!"OODS 

A hlgh degree of protection for troops can be obtained 

hardening sleeping quarters to about 100 
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to this pressure. This provides not only nighttime protection 

for most of the base population. but it might also permit the 

personnel of all but the first target to seek shelter, if a 

base-wide attack is spaced out over a few minutes. If we take 

a rough figure of 10 sq It/man for living space at a cost of 

$SO/sq ft at lOO-psi hardening (taken from civil defense esti-

mates). the cost of providing living space for 500,000 men is 

$250 million. If this space figure were quadrupled to include 

some working space. the cost would not exceed about $1 billion. 

This estimate is exceedingly rough, but at least the figure 

for living space seems reasonable. 

Aircraft 

If we take the figure of $50/sq ft and assign 3000 sq ft 

to an airplane, the cost of protecting a plane is about $150,000 

or abou~ 6 percent of the original airplane cost. There is no 

present means of protecting runways, but the use of nuclear 

weapons to attack these seems uneconomical for guerrilla forces. 

Storage Facilities 

If we assume $6 per cu yd as the cost of excavating in 

rock. the cost of excavation for providing underground facil

ities of 106 cu yd would be of the order of $6 million. The 

total cost of providing 1 million cu yd of storage space would 

probably not exceed this figure by more than a factor of ten. 

Extended Perimeters 

In sparsely populated regions, bases could be protected 

agalnst short-range attacks by an extension of the defense 

perimeter, for instance, by extensive devegetation. If the 

cost of clearing one acre of forest is taken as being $500, 

the cost of clearing a 10-mile-radius circle 1s $80 million. 
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Thus, the protection of major portions of U.S. bases is 

possible in prinCiple, at a cost of about 10 percent of the 

present total investment ($10 billion to $15 billion). How

ever, major efforts at harden1ng take time and are conspicuous, 
and they would serve notice to the enemy that we expected 

nuclear weapons to be used. 

E. WEAPONS REQUIREMENTS AGAINST U.S. FORCES IN SVN 

The l~ main bases of our forces in SVN can be divided 

lnto subunits requiring one or two 10-KT airbursts for more 

or less complete destruction. There are about 70 of these 

unlts. If allowance for capture, malfunction, or redundant 

use is made by assigning each weapon an ~ priori effectiveness 

of 0.5. then 150 10-KT weapons would suffice for a crippling 
blow at U.S. forces. 

At present, this seems quite beyond Chinese capabilities. 

but it represents only a Minor demand on the Soviet stockpile, 

as far as fissionable materlal 1S concerned. It is not known 

to us how many ~ctual weapons in the 10-KT range are available 

to the Soviets. Since 1962, there have been detonated about a 

dozen weapons in this range. It is known that MRBM and FROG 

warheads exist in very large numbers relative to VN reqUirements. 

Thus, there are no stockpile limitations and probably no 

weapon limitations on repeated attacks on U.S. forces with 
Soviet-supplied TNW. 
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A very serious long-range problem would arise if the U.S. 
use of TNW in Southeast Asia were countered by Soviet supply 

of TNW to North Vietnam. and if the effectiveness of guerrilla 
attack with TNW against U.S. forces were as great as we have 

estimated in Section IV. Insurgent groups everywhere in the 

world would take note and would try by all available means to 
acquire TNW for themselves. The USSR might decide, having 

once taken the plunge in Southeast Asia, that there would be 
no part1cular harm in giving TNW to her friends in South 
A~erica o~ Africa. Even if the USSR should hold the line 
against further dissemination of TNW, there would still be an 

ever-increasing series of opportunities for guerrilla forces 
to acquire nuclear weapons as the worldwide nuclear power in

dustry expands during the next decade. For example. the pres

ently programmed civilian nuclear power stations in India alone 13 

WIll produce material for about 500 bombs during the next ten 
years. During the 1980s there will be vast quantities of f1s
s10nable material produced in many countries. and leakage into 
unauthorized channels will be difficult to prevent. It 1s 
therefore of tremendous long-range importance to avoid setting 
a Drecedent for the use of TNW by guerrilla forces. 

It is clear on general grOunds that forces of law and order 
will be at a grave disadvantage in dealing with insurgents 

1 3 
The Indian reactor output is planned to rise approximately 
linearly to 2Q80 megawatts (electric) by 1916 (Nucleonics. 
March 1966) p. 25). The output of plutonium is estimated at 
300 g~am~ per megawatt-year (electric) (Nucleonics, April 1966, 
p. 11), giving a total of 4000 kg in ten years. 
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willing to make ruthless and irresponsible use of TNW. A small 
minority of dissidents with a supply of TNW could blackmail 
and ultimately destroy any but the most resolute government. 
If this were to happen, the U.S. would probably be faced with 

a choice between two evils, either to allow nuclear blackmail 
to succeed or to intervene with military force under very 

unfavorable circumstances. Just as in Vietnam, the U.S. forces 

w~ll be very much more vulnerable than the insurgen~s to nuclear 

attack. 

We conclude this section by mentioning a few places where 

d~ss~dent groups armed with TNW could do particularly grave 

damage. 

• Panama. A few weapons could destroy the locks and put 
the canal out of operation for a considerable ti~e. In 
addition, the U.S. base areas in the Canal Zone are 
highly vulnerable. 

• Venezuela. Oil oioelines and storage facilities are 
very vulnerable. The oil industry 1s vital to the 
Venezuelan economy and also important to the U.S. 

• The ~lddle East. It is easy to imagine a group of Arab 
extremists acquir~ng some TNW and using them to pre
cipitate an all-out Arab-Israeli war by demolishing, say, 
"!'el Aviv. 

• South Afrlca. The urban economy of white South Africa 
is a perenn~ally tempting target for any black nationalists 
who may corne into possession of nuclear weapons. 

In all of these areas, the danger of nuclear guerrilla 
activity is likely to arise in some degree during the next 

20 years, independently of anything the U.S. may do. But 

the dangers will certainly become more acute if the U.S. leads 

the way by initiating tactical nuclear war in Southeast Asia. 
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VI. POLITICAL CONSEQUENCES 

A. ESCALATION 
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The use of nuclear weapons represents in itself a major 

escalation, if only politically, and it is quite impossible 

to predict with any certainty what the results of such a step 

might be. It is possible that the danger of general war would 

deter the USSR and China from making any nuclear response 

whatever to a U.S. first use of TNW. On the other hand, as 
pointed out in the introduction to Section IV, there would be 

s~rong pressure on the USSR to make a dramatic reply. Despite 

these large uncertainties, it is worthwhile to examine pos

sible modes of further escalation, if only because this gives 
so~e esti~ate of the relative probabilities of various Communist 

responses to U.S. first use. 

Nuclear Attack by VC Units in SVN 

A l~kely counterresponse by the U.S. would be a very 

heavy attack, possibly with megaton weapons, on War Zones C 

and D. If the VC attack were very damaging, our response 

could well be an attack on NVN strategic targets, including 

harbors and population centers. Whether this would in turn 

provoke direct Soviet or Chinese nuclear intervention or would 

terminate the war is a matter for speculation. 

MPBM Attack Launched from North Vietnam 

An attack on U.S. forces by MRBM carrying high-yield war
heads would undoubtedly be very damaging. The U.S. responses 

would probably include all the options described above and an 
attempt to destroy the enemy launch sites. 
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IRBM Attack from China 
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The immediate response would undoubtedly be an attempt to 

eliminate the launch sites. There is the possibility that at

tacks against Chinese nuclear installations would be launched 

as well. In addition, blows against War Zones C and D and 

against NVN also seem likely. 

It 1s not oovious what the results of an attack on Chinese 

territory would be. It might or might not result in immediate 

Soviet involvement; in any case, the probability of general 

U.S.-Chinese war in these circumstances is high. This could 

lead in turn to a general U.S.-Soviet war, particularly if a 

strategic attack on China is launched by the U.S. 

Air Strikes from China 

Essentially, the arguments given for the IRBM attack 
apply. 

SOVIet Submarine-Launched Missile Attack 

This would constitute a direct U.S.-SOViet confrontation. 
The minimum counter, in addit~on to blows at the VC and at 

NVN, would be an attack on Soviet submarines in Southeast Asian 

waters and probably anywhere on the high seas. However. an 

attack on military targets in the Soviet Union, leading to 

general war, cannot be excluded. 

Two additional points must be made, First. the use of NW 

by either side in VN could elicit from the other side a much 

stronger response than suggested here, or an ultimatum con

talnlng the th~eat of strong response. The ultimate outcome 

is impossiole to predictj we merely pOint out that general 

war could result, even from the least provocative use of NW 

that either slde can devise. 
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Second, our scenarios presuppose that the source of an 

attack can be determined with reasonable certainty, so that 

there is at least the option of a minimum response. In prac

tice, this may not be the case. Sea-launched missiles could 
probably be picked up by coastal radar during launch phase ~f 
the radar were switched on and the crews were alert. IRBM 
or MRBM might not be detected before impact. Short-range 

weapons might or might not appear on antimortar radars; but 

even if they did, this information might not get out of the 

attacked. base. Consequently, the U.S. responses could exceed 

those sketched here, because of uncertainty about the source 

and intent of the attack. 

B. LONG-RANGE CONSEQUENCES 

Even if massive escalation did not result, U.S. first use 

of TNW in Vietnam would have many serious long-range effects. 

The most important of these is probably the crossing of the 
nuclear threshold. As Herman Kahnl~ points out, abstention 

frow the use of any NW is universally recognized as a political 

and psychological threshold. however rational or irrational 

the distinction between "nuclear" and "nonnuclear" may be. 

Cross~ng it may greatly weaken the barriers to proliferation 
and gene~al use of nuclear weapons. This would be to the 

ultimate disadvantage of the U.S., even if it did not increase 
the probability of strategic war. 

Whether or not U.S. first use of TNW is countered by the 

Corr~unists. the effect of :irst use on world opinion in general 
and on our Allies in particular would be extremely unfavorable. 

With the exception of Tha~land and Laos. the action would almost 

certainly be condemned even in Asia and might result in the 

abrogation of treaty obligations by Japan. 

1 ~ 
H. Kahn, "Conditions Under Which the Introduction of TNW by 
the U.S. Would Clearly Be to Its Ultimate Advantage or Dis
advantage," HI-4L!3-D (HI-TS-58). September 1964"TOP SECRET RD. 
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The effect on public opinion in the U.S. goes beyond the 

scope of this paper. It is probably safe to assume that 
first use of TNW would be extremely divisive, no matter how 

much preparation preceded it. 

In sum, the political effects of U.S. first use of TNW 
in Vietnam would be uniformly bad and could be catastrophic. 
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VII. APPENDIX TO SECTION IV 

Harbors, airfields, and staging areas offer attractive 

targets for TNW. Could the VC smuggle nuclear explosives into 

these? Suppose we use TNW to interdict the supply lines from 

NVN and Russia decides to supply nuclear weapons to the VC. 

While our interdiction would be difficult to maintain, it 

would certa~nly slow the overland delivery of bombs for clan

destine use. An alternative route, much used in the last 

world war, is submarine delivery. In numerous places, the 
SVN 20-fathom line (about the limit for submerged subs) is 

w:thln one mile of shore. A sea sled for ferrying weapons 

i~ neutral buoyancy containers from a submarine to a secret 

cache on some remote section of the coast would make detection 

unlikely. The final step in the smuggling from cache to within 

a U.S. base is a much more dangerous and uncertain project. 

Each base presents its own problems and possibilities to the 

guerrilla. We sketch here two possible scenarios: 

A. HELICOPTER PARK AT AN KHE 

The plan to destroy the helicopter port at An Khe might 

be the following (no Vietnamese are allowed on this base): 

• Prepare a camouflaged garage in the jungle or in a village 
under VC control. 

• Capture two standard trucks of a type commonly used on 
the base and hide the~ ip the prepared garage. These 
trucks should have high, closed cabs to mask the nationality 
of the drivers when they enter the base. 

• When and if searches for the trucks by U.S. forces have 
proved frlitless, a lO-KT weapon will be brought from 
the bomb cache to the hideout and installed in one of 
the trucks. 
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• The two trucks, appearing innocuous, finally enter the 
base. The weapon carrier is left within a half mile of 
the helicopter park. Its crew sets the bomb timer for 
five minutes and boards the other truck. They are two 
miles away at the time of the explosion and escape in 
the confusion that follows. 

shops, and 1t will tanks. 

A raid like the one described would neutralize An Khe for some 

months. 

B. HARBOR AT Dft NANG 

For a second example, we glve a fictional plan for damaging 

the harbor at Tourane (Da Nang). The bay approximates a 6-mile

diameter circle with a 4-mile-wide opening to the sea. At the 

two sldes, there are steep hills, but straight inland the ground 

1S low. The 6-fathom line is over a mile from shore in most 

parts. It is assumed that supply ships are anchored near this 
llne and are unloaded by lighter. 

• A lO-KT bomb in its neutral buoyancy container is towed 
by a sampan to withln seven miles of the harbor, arriving 
at dusk. 

• At this pOlnt, a sk1n diver will tranSfer the bomb to a 
sea sled, tow it to an actlve section of the harbor, and 
anchor It to the bcttorr. near a freighter. Firing will 
be set for the next morning long after the sea sled and 
junk have left the scene. 

nloadlng faCllitles, low-lying warehouses, open stock

piles, etc., could be badly damaged by waves and floods, 

depending on the bay topography. Radiation hazards could be 
serious for several days. 

A weapon towed by sea sled or carried by sampan could just 

as well be in the megaton range. In that case, the attack 

would not only clean out all shipping and shore installations, 
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but it would so contaminate the area that rebuilding would be 

delayed for months. Attacks of this magnitude in all of the 

existing coastal harbors would be catastrophic fo~ our forces, 

which depend on heavy logistic support. 

These two examples are meant to emphasize the contention 

that U.S. bases in general are subject to punishing attacks 

if TNW are available. The VC have carried out numerous daring 

attacks when the damage they could or did cause was small. 

They are unl1kely to desist, if they get weapons that can 

hamstring the U.S. effort. 
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